Abstract Giant solitary submandibular duct calculus and multiple calculi of the gland are extremely rare. This occurrence along with more deep and proximally placed common calculi in submandibular gland may occasionally cause a dilemma in selection of the appropriate surgical approach in the present era of sialoendoscopic surgery. There is a high chance of fracture of the stone in a proximally placed stone in the gland followed by likely dissemination of fragments of the stone into the gland parenchyma during the procedure of sialoendoscopy which is a matter of grave concern. We authors believe that excision of the submandibular gland with the stone in such a situation should still be preferred as the gold standard of treatment leaving the ductal stone for endoscopic removal.
Introduction
Sialoadenitis secondary to sialolithiasis is more commonly seen in the submandibular gland than in other major salivary glands. Acute and chronic infections of the salivary gland due to sialolithiasis is reported in more than 50% of the cases; of which 80% occur in submandibular gland, 6% in parotid and 2% in sublingual and other minor salivary glands. Small calculi of approximately 3-7 mm are common either in the submandibular duct or gland. Single giant calculus of size 33 mm 9 10 mm in the submandibular duct or multiple calculi of 7 in number of an average diameter of 7-8 mm within the submandibular gland are extremely rare. A dilemma has risen regarding the choice of surgical options as in endoscopic removal versus external approach excision in cases of chronically infected non-functioning submandibular gland along with calculi. The use of sialoendoscopic excision has been favoured among the recently published articles irrespective of the size, site, and number of stones and functional status of the gland. Social networking media such as the You Tube and Facebook have been used by few authors in publishing the video clippings of sialoendoscopic procedures to popularize their work. This has generated a new wave of patient awareness which creates an impression in the mind of the patient that everything is achievable with an endoscope. This has inadvertently affected our surgical decision making skill. This paper deals with our experience with certain type of usually uncommon sialolithiasis of submandibular duct and gland while highlighting determining factors such as size, site, type and number of stones along with functional status of gland in deciding the choice of surgical approach. All cases of submandibular duct or gland calculi may not be suitably amenable to endoscopic approach alone. The experience and surgical skill of the surgeon in both endoscopic as well as external approach is essential when dealing with such type of disease scenarios. (Fig. 6 ). Endoscopic assisted excision of calculus was performed on 1st May, 2011. The actual postoperative specimen size of calculus turned out to be 33.3 9 10 mm (Figs. 7, 8 ).
Discussion
Sialoadenitis with sialolithiasis is the most common disease of the salivary glands. It is estimated that it affects nearly 12 in 1000 adult population [1] . Though the incidence of occurrence in male population is 2:1; the same has also been reported in children aged between 3 weeks to 15 years according to a review of 100 cases of salivary gland calculi [2] .
The exact aetiology and histopathogenesis of salivary gland calculi is still an enigma. It is commonly thought that calcium salt deposition begins around an initial organic nidus consisting of altered salivary mucins, bacteria and desquamated epithelial cells [3, 4] . It is also further postulated that calculus formation occurs in two phases; one as a central core of precipitated salts bound by organic solution and another as a layered deposition of organic and inorganic material [5] . Predisposing factors are salivary stagnation, increased alkalinity of saliva, infection from oral cavity and physical trauma to the submandibular duct or gland. Calculi formation in the submandibular gland is more common because the saliva produced has high alkalinity, increased concentration of calcium and phosphates and has higher mucous levels than the saliva produced by parotid or sublingual gland [1, 6] . Some authors believe that the calculus originates in the submandibular gland and the tracks down into the duct. The size of the calculi in submandibular gland are variable and found commonly between 3-8 mm and occurs in the duct, hilum or glands with or without glandular atrophy or degeneration. Single giant size calculus of more than 27 mm have been mostly reported in the body of salivary gland and very rare in occurrence within the duct [7] [8] [9] [10] ) and also multiple calculi of 7 in number in the gland is equally rare in occurrence. Siddiqi [11] quoted that Messerly reported a 51 mm long calculus removed from submandibular duct whereas Brusti and Flamminghi [12] reported a calculus of 27 9 31 mm size. The most recently reported case showed a stone size of 14 9 9 mm [1] . The largest size of single calculus in the submandibular duct of our series is 33 9 10 mm and multiple calculi of 7 in number was found within the submandiblular gland of an average size of 7-8 mm.
The patient's clinical symptoms basically comprised of recurrent pain in the neck and oral cavity aggravated by chewing or eating or in response to other salivary stimuli. Complete obstruction causes constant pain and swelling with associated pus draining from the duct according to Tepan [10] . Rarely, a large stone in the duct or gland may remain asymptomatic as obstruction is not complete. A long standing obstruction will lead to fibrosis and atrophy of the gland with subsequent loss of its secretory function. A mobile, palpable, tender, firm to hard submandibular gland indicates a longstanding infection of the gland. The stone can be bimanually palpated in the floor of the mouth in anterior to posterior direction if it is distally placed.
Investigations like sialography, occlusal radiographs, orthopantomogram, ultrasonogram, CT scan and MRI Neck have been advocated. In all our cases, an ultrasound, orthopantogram and CT diagnosis of calculi in the gland has been made excepting one where in all the imaging like occlusal radiographs, orthopantomogram, ultrasonogram, CT scan was done to accurately confirm the length and total dimension of the calculus in the submandibular duct to aid in deciding the route and choice of surgical approach. However, all the four investigations failed to give the correct measurement of the calculus. Ultrasonogram gave the size as 28 mm long, 9 mm width and orthopantomogram as 29 9 9 9 1.5 mm whereas the exact postoperative specimen size was 33.3 9 10 mm on the measuring scale. So 100% dependability on imaging to find out the accurate size is debatable. Sialography being an invasive procedure is no longer popular as a diagnostic tool.
The management of sialolithiasis of submandibular gland has various surgical options like intraoral excision of ductal calculi with linear incision on the mucosa along the duct which makes the calculus bulge and is removed; excision of submandibular gland and stone by external approach, Extra & intracorporeal lithotripsy or sialoendoscopic removal of calculi. Various published reports [13] of minimally invasive techniques makes the time tested excision of salivary gland in glandular calculi unpopular. However, authors believe that surgical excision of the gland with the calculi is still the gold standard of treatment for intraglandular calculi with associated non-functional gland. In our case No 5 of intraductal giant calculus, endoscopic excision with gland sparing treatment was possible which was ideal in this situation. A similar approach was not ideal in our other cases where we decided to do a total excision of the gland with removal of calculi which were more proximally placed in the hilum and parenchyma and exceedingly multiple in number in one of the cases. In such cases, the possibility of fracture and thus dissemination of the calculi materials into the peripheral part of the gland during endoscopic manipulation risks the chance of recurrence. So in such difficult cases prior consent to be taken for the external approach if necessary. A close follow up is needed to monitor recurrences even after successful removal of calculi. 
Conclusion
Our paper highlights that excision of the submandibular gland with the stone in certain situations should still be preferred as the gold standard of treatment leaving the ductal stone for endoscopic removal. Thus, to provide absolute care for this type of pathology the surgeon should be able to select the correct and ideal approach to prevent recurrences.
Summary
• Dilemma of choice of surgical approach in submandibular duct and gland calculi.
• Distally placed ductal calculi may be ideal for endoscopic guided excision.
• More proximally placed ductal (hilum) calculi and glandular calculi may be considered for excision of submandibular gland with the calculi.
• Possible dissemination of fragments of the stone into the gland parenchyma during endoscopic manipulation may cause difficulty in total excision of the stone.
